Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; disorder in solvent or counterion; R factor = 0.050; wR factor = 0.150; data-toparameter ratio = 13.2.
In the title compound, C 24 H 17 N 2 O 4 + ÁNO 3 À Á0.25H 2 O, the central pyridine ring of the 2 0 ,6 0 -bis(4-carboxyphenyl)-4,4 0 -bipyridin-1-ium cation is almost coplanar with one benzene ring [dihedral angle = 1.03 (5) ], while it makes dihedral angles of 9.59 (5) with the other benzene ring and 13.66 (6) with the pyridinium ring. In the crystal, N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds link the cations and nitrate anions into a sheet in the (302) plane. The crystal structure also exhibitsinteractions between the central pyridine ring and the benzene rings of neighboring molecules [centroid-centroid distance = 3.6756 (13) Å ].
Related literature
For the properties and applications of molecular-ionic crystals, see: Katrusiak & Szafrań ski (2006) ; Liao et al. (2008); Wang (2010 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y þ 1; z; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) Àx þ 1; Ày þ 2; Àz; (iv) Àx þ 1; Ày þ 2; Àz þ 1. toelectronic materials, hematopathology and medicine (Liao et al., 2008) . In our laboratory, the compound containing a 2,6-bis(4-carboxyphenyl)-4,4'-bipyridinium cation, an NO 3 -anion and quarter water molecules has been synthesized and its crystal structure is reported here.
In the title compound ( Fig. 1) , the central pyridine ring of the cation is almost coplanar with one benzene ring, making a dihedral angle of 1.03 (5)°, while it makes dihedral angles of 9.59 (5)° with the other benzene ring and 13.66 (6)° with the protonated pyridinium ring. N-H···O and O-H···O hydrogen bonds link the organic cations and nitrate anions into a one-dimensional ribbon along [0 1 0] (Fig. 2) . The crystal structure also exhibits π-π interactions between the central pyridine rings and the benzene rings of neighboring molecules [centroid-centroid distance = 3.6756 (13) Å].
Experimental
A mixture of 2,6-di-4-carboxyphenyl-4,4'-bipyridine (0.2 mmol, 0.080 g), nitric acid (0.5 ml, 6 mol/L), ethanol (10 ml) and H 2 O (5 ml) was stirred for 10 min. A small amount of white precipitate was filtered off and the filtrate was kept for several days at ambient conditions. Colorless block crystals of the title compound were isolated.
Refinement
H atoms on C and N atoms were positioned geometrically and refined as riding atoms, with C-H = 0.93 and N-H = 0.86 Å and with U iso (H) = 1.2U eq (C, N). According to the electron density and element analysis, the site occupation factor of the water molecule was fixed at 0.25. H atoms of the water molecule were set to an arbitrary postion and refined as riding atoms, with U iso (H) = 1.5U eq (O).
Figures Fig. 1 . The molecular structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level.
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